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A b str a c t  : The quantized form o f  the two-anyon Hamiltonian is used to calculate the 
quantum mechanical partition function. It is shown that one could rewrite the Hamiltonian so that it 
becom es o f  the form o f  a shifted Hannonic oscillator Hamiltonian If one retains the first two terms 
in the expansion, then it gives the exact two-anyon spectrum.
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Since the work of Leinaas and Myrheim [IJ, there has been considerable interest in the 
theoretical study of the spectrum of anyons. It has been shown recently by Illuminati et al [2] 
that a semi-classical approximation can be used to calculate the partition function of a system 
of anyons. They found the remarkable result that using a simple approximation, one could 
calculate the semi-classical partition function in a closed form which gives the exact spectrum 
of two anyons as given by Leinaas and Myrheim [1].
The puipose of the present short note is to show that the two anyon Hamiltonian can 
be recast as a shifted Harmonic oscillator Hamiltonian, which makes it extremely simple lo 
calculate its quantum mechanical partition function.
We start from the classical two-anyon Hamiltonian H in the center-of-mass 
coordinates p, 0 which is given by [2]
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where Pp, are the conjugate momenta (O being the oscillator frequency and a  is the 
parameter which takes values between 0 and 1. Replacing Pp, p^ by the corresponding 
quantum mechanical operators, the quantized form of the Hamiltonian H is given by
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The quantum mechanical partition function Z(fi) is defined by 
z ifi)  = Tr[exp(-^//)].
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dSince the eigen functions [31 of the operator {-itr—) are {2n)  ^ exp(im0), the trace in
the (p space can be easily written down and Z(Ji) is given by 
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where Tr now stands for the trace in the p-space.
Let V(p) denote
V(p) =
2 2p
then it is easy to see that it has a minima at po given by
.J-
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Expanding V(p) around p^ , we can write
V'(p) = V(p„) + -(p-p„)2v/"(p„) + ...
Writing / = p -  po, and using expression (6), we can write expression (4) as
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Keeping the first two terms in the exponent gives
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This implies that the spectrum is given by
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which is the same as found in [1,2].
To summarise, we have shown that the Hamiltonian for a system of two anyons can 
be reexpressed as a shifted Harmonic oscillator Hamiltonian. This makes it extremely simple 
to calculate the quantum mechanical partition function of the anyon Hamiltonian.
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